Building designers are struggling to deeply integrate the 2030 Agenda and its Sustainable Development Goals (SDGs) in projects. The review of the literature revealed that the available research is focused on linking the current practices, including sustainable building practices, with the SDGs. This has, in turn, limited the development of novel approaches as well as new building design methodologies that specifically aim at attaining the agenda's targets. To help building design teams achieve the meaningful integration of the agenda's five Ps, this paper proposes two analytical mapping tools which can be used during the integrated design process to track the integration of SDGs in the building projects, and to analyze the building design approaches and visions in reference to the topics of the goals. The research uses a case study for an energy-positive building in Quebec to test the proposed tools. The analysis focuses on the integration of 8 of 17 SDGs, discusses the specific building features which were used to achieve this integration, and analyzes the team's design visions regarding the goals. The results reveal that in the case studied, the integration of the 8 SDGs moves beyond the current standards by mostly applying design approaches which are future-driven and focused on products and technologies. This research provides important practical tools that can inform building practices in the private and the public sector and contributes to the theory and practice of sustainable building design.
literature still responds to the market need for quantifiable benefitswhether political, social, economic, or environmental-in order to appeal to investors, governments and end-users [18, [35] [36] [37] [38] [39] [40] . Today, the definition of sustainability in the built environment has been primarily shaped by the available environmental assessment tools and standards [28, 41] .
Furthermore, the debates surrounding the definition of sustainability are inherently linked to and reinforced by the methods available for achieving it in building projects [27, 30, 42, 43] . On the one hand, scholars suggest that sustainability in buildings can be achieved by satisfying sets of quantifiable criteria [1, 2, 7, [44] [45] [46] , while others are proposing to move away from quantification towards the qualitative comparison of projects with the help of analytical frameworks and maps [47, 48] .
It is certain that green building rating tools have gained popularity on an international scale [49] . Numerous sources which compare green building rating methods are available (they are also referred to as environmental assessment tools, building sustainability assessment tools, green building rating systems, sustainability assessment systems, or sustainable building assessment methods) [1] [2] [3] [4] [50] [51] [52] [53] . Depending on the geographic origin of the research, different tools have been named as the "most famous", "most used" or "most widespread": in research originating from North America, LEED was identified as the most common (such as [50] ), while in Europe BREEAM was identified as the prevailing system (such as [2, 54] ). Though LEED has the most citations in academic literature, BREEAM (originating from the UK) and HQE (originating from France) each have significantly larger numbers of building certified in their portfolio [2] . Thus, for researchers to focus on one or a few of the available methods, they directly limit the scope and implication of their work to regions where these methods are readily used. While the academic literature remains focused on rating and assessment, market reports (such as [33, 49, 54, 55] ) are highlighting, based on the surveys of practitioners and global market leaders in construction, key problems related to those systems: (1) 80% were in favour of a unified (single) green certification body rather than numerous options, (2) 53% relate the benefit of using a green building rating system to marketing and competitive advantages, also from those who don't use the current systems (3) 79% identified the cost related to rating as the main hurdle for not using the systems (a 20% increase from 2015), and (4) 17% indicated that they find those ratings not ambitious enough. In light of this data, the validity of these tools to support global sustainable development could be questioned and it could be argued that the cost related to rating/certifying buildings could present real hurdles in underdeveloped and developing regions.
Some researchers have also proposed that the available tools distort the definition of sustainable development and overlook the synergies possible between the economic, social and environmental pillars [44, 53, 56] .
Comparative studies revealed that almost all the most used tools (namely LEED, BREEAM, Green Star, CASBEE, SBTool, and ITACA) have energy as J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 the main credit criterion [2, 4, 50, 53] . While different references highlighted the benefits and gaps in each of those systems, another common finding across the studies is that the economic, institutional and social features of buildings are rarely considered in the tools [4, 50, 53] .
Over the years many developments have been made to these systems, which have significantly expanded their scope and scale. However, considering this significant gap, the coherence of these tools with the UN 2030 agenda has to be studied in further depth. Additionally, and due to criticism of the unsuitability of analyzing the sustainability of a building in separation from its surrounding, a number of systems have introduced neighbourhood or regional level assessment methods-including LEED, CASBEE, BREEAM, DGNB [53, 57] . While each of these systems provides specific benefits (in terms of focus categories or minimum requirements), the regional limitations which were mentioned for green building rating methods are still applicable to these tools (i.e., research using one or a few of these tools is limited geographically to regions where tools are readily used).
Díaz-López, Carpio, Martín-Morales and Zamorano in their critical analysis of sustainable building assessment methods published in 2019 [3] move beyond simple comparisons by assigning existing methods (specifically 36 of 101 identified methods) to 1 of 3 categories: (1) systems, where the level of sustainability of a building (and its sub-systems) is assessed, (2) standards, where minimum performance requirements are used to determine the compliance of a building and its systems with a set of pre-defined criteria, which are usually voluntary, and (3) tools, which are not geared towards compliance or certification but provide design teams with support tools for sustainable design. The methodology proposed in this research falls within the 3rd category-providing tools that can be used by building design teams to support sustainable design decisions.
Scholars have attempted to explore the decision making and design processes in architecture and planning projects but have identified a significant gap in the body of knowledge relating to sustainability decisions [58] . Scholars have also pointed to the fact that sustainabilityrelated decisions in the architecture, engineering and construction industry are still made without enough rigorous analysis [59] . In the design of commercial buildings, the sustainability decision-making process is solely focused on cost reduction (i.e., upfront or operational cost savings) or on achieving credits for green rating systems (such as LEED or others) [43] . These narrow-focused approaches reflect the concerns voiced in the literature on the use of assessment systems as design tools-such as those presented in [51, 60, 61] . While different theoretical models for planning and design present unique approaches to the topic of sustainability (e.g., as suggested in [58, 62] these include transactive, scientific, advocatory, incremental or synoptic models), none has sustainable development explicitly as a core goal [58] . Additionally, and J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 due to the large number of stakeholders involved in the decision-making process of commercial building design, there are often conflicting interests and a multitude of perspectives being presented during the IDP [43, 63] .
Moreover, scholars have highlighted many of the sustainability-related decisions, even in the context of the IDP [25, 26] , usually come late in the design process-resulting in loss of time and resources and also generating conflicts and tensions in the design team [43, 64] . Today, with the multitude of adjectives describing projects and even cities (such as eco, resilient, low carbon, sustainable and many others), there is a need for unified definitions and frameworks regarding the urban future [29, 43, [64] [65] [66] [67] . As highlighted in the recent literature, the 17 SDGs offer an opportunity to bridge the gap between the functionalist and human approaches to sustainability and to provide a unifying framework to guide the development of cities and building projects [11, 13, 15] .
The 2030 Agenda and Buildings
The United Nations Conference on Sustainable Development held in 2012, known as Rio+20, concluded with the official text known as the Future We Want: Our Common Vision [14] . This document set out the key guidelines for global collaboration towards a comprehensive approach to sustainability and, in turn, led to the development of the 2030 Agenda and its SDGs (including its 169 targets and 230 indicators) [22, 39] . The SDGs, which came as a successor to the Millennium Development Goals (MDGs),
are structured around what are commonly known as the five Ps (Planet, Prosperity, Peace, People and Partnership) and are considered to be comprehensive to both human and natural needs [17, 39, [68] [69] [70] . Since the 2030 agenda came into effect at the beginning of 2016, there has been an increasing number of publications, by both academics and practitioners, which aim at analyzing its goals and targets; exploring its implementation means, processes and progress; studying its connection with existing policies and practices; or criticizing its economic growth focus or the contradictions within its targets [16, 18, 69, [71] [72] [73] [74] . Some of the available work also explores the consequences and links between the targets of the SDGs and specific economic sectors [75] [76] [77] .
Allen, Metternicht and Wiedmann [18] intersected the national progress reports of 26 countries (i.e., reports submitted for review to the UN regarding the implementation progress for the SDGs) with the approaches and methodologies found in the academic literatureincluding implementation steps (such as action plans, mapping, consultation and others) and evidence-based approaches (such as benchmarking, multi-criteria analysis and others). They were able to find a number gaps in the reports (i.e., gaps between the reports content and the strategies and methods proposed in the academic literature); the most significant of these gaps are prioritization, quantitative modelling, policy evaluation, and need assessment related. They concluded that the current and most common approaches to the implementation of the SDGs are J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 based on fitting and linking the goals with existing policies and programs and that there is a limited number of programs and policies specifically developed based on the agenda [22, 70] . Gusmão Caiado, Leal Filho, Quelhas, Luiz de Mattos Nascimento and Ávila [22] found that some of the operational hurdles in the implementation of the 2030 Agenda require new strategic frameworks to be developed. They proposed a framework which is rooted in innovation, education, implementation and monitoring [22] . Their findings are critical in moving forward with the implementation of the SDGs since it indicates the inadequacy of the existing methods and processes to tackle the large scope of the agenda.
Moyer and Bohl analyzed the possibility of achieving a number of human development targets under 5 different future scenarios that they built (namely: status quo, consumption pattern change, decentralized solutions, technology-led, or a combined approach) [68] . While they found limitations in the successful implementation of human development targets in all the scenarios explored, their most significant conclusion is that the goals and targets required to be completely reorganized under each of the scenarios (i.e., each scenario dictated its own priorities and presented different needs) [68] . Their findings are supported by the multi-criteria analysis conducted by Allen, Metternicht and Wiedmann [73] , the assessment of the experts' SDG priorities conducted by Salvia, Leal Filho, Walter, Brandli and Griebeler [70] , and the mapping and network analysis completed by Le Blanc [69] . By combining these academic findings, it can be concluded that, not only that existing programs and policies present gaps and limitations to the agenda's implementation, but that the priorities and focus of programs need to be adapted dynamically based on local factors (i.e., political, social, economic and environmental factors) and programspecific factors (i.e., its scope, nature, stakeholders and goals). This is significant in the context of sustainability in buildings since existing standards, programs and codes could present similar gaps and limitations.
Additionally, the literature highlights the need for new, and more expansive, frameworks in order to achieve considerable progress in the implementation of the agenda.
In their 2018 paper, Alawneh et al. attempted to explore the nominal contribution of a number of LEED water and energy credits to SDGs 6, 7, 8, 9, 12, 13 and 15 with a specific geographic focus on Jordon (middle east) [24] . The authors used a questionnaire, completed by 55 local experts in green building, to propose a contribution index. They followed up this publication by an article [23] which explores more broadly the contribution of the assessment categories in 6 rating systems available (namely LEED, BREEAM, CASBEE, Green Star, Green Mark and GBI) to SDGs 3, 6, 7, 8, 9, 11, 12, 13 and 15 (with a nominal reference to all SDGs).
In this 2019 article, the authors use the Delphi method (with 45 local experts) to further validate the contribution index they calculate for each credit category and then propose a framework to integrate assessment indicators into non-residential building projects in Jordan. While these J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 studies highlight some of the synergies that could be available between rating tools and some of the SDGs, the results presented are limited to the geographic area of focus (namely Jordan). Additionally, the paper did not explore how such contributions can be achieved (i.e., they do not present practical examples) and do not provide a concrete methodology for localizing (scaling down) the goals to the project level. Instead, their methodology presupposes that achieving a specific requirement or indicator in the rating system automatically generates a contribution to the SDG. Finally, and in contrast to the findings of researchers focused on the 2030 Agenda, the findings propose positive contributions to the SDGs for all indicators investigated and do not explore some of the trade-offs which might be present as proposed by [22, 68, 73] . Furthermore, and although this approach is a positive first step, it reinforces the current building practices and does not aid in the development of new, more sustainable, approaches for building design [53] . To the best of the authors' knowledge, there are no academic or industry references which investigate the critical design integration of the SDGs in building projects, and no references which propose practical tools to help designers in such integration. Additionally, no global-scale studies have been found which investigate the synergies and trade-offs between the SDGs and their targets with various available green building tools (such as LEED, CASBEE, BREEAM and SBTool), their sub-systems (i.e., for new buildings, communities, or neighbourhoods).
Other researchers have proposed expansive and universal methods to assess the integration of SDGs in projects and strategies [12] . However, the complexity of the assessment process and the lack of customization present hurdles to their use in building projects. As Brandon and Lombardi suggest, the global focus of the agenda makes its implementation complex and requires new collaborations between a bigger number of actors [7] . Thus, to fully utilize the transformative potential of the 2030 agenda there is a need to explore innovative and collaborative tactics. This would require the SDGs to be introduced in the early design phases of projects [78] . The IDP, which has become common practice for high-performance and green buildings, offers the opportunity for such early integration while fostering constructive collaboration between the different stakeholders of building projects [26, 79, 80] .
Although some of the SDGs are linked to quantifiable indicators, mapping tools, which enable a pluralistic understanding of the topics and content of the agenda, are seen to be more adapted for the integration of the SDGs in early phases of building projects [30, [81] [82] [83] .
The Integration of Sustainability in Design
Although the IDP's main goal is to harmonize the design intents of different stakeholders and to streamline the design decision-making process [26] , it does not intend to blur the line between the duties of the different experts: each expert on the team is expected to positively share J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 their knowledge in their respective fields in order to solve the often complex problems connected to the design and operation of sustainable buildings [84] . The IDP literature usually distinguishes between the architectural and engineering concerns in buildings design-the first dealing with volumetric, aesthetic, material, visual, and functional qualities, while the latter addressing issues related to energy solutions and targets, indoor environment, technology, building systems and controls [26, 80, 84] . Additionally, current practices of IDP are increasingly considering the complete life cycle of buildings-including the building operation and post-occupancy phases [26, 80] . To meaningfully consider these late phases requires including the building operators (i.e., building owners and the operation & maintenance staff) within the IDP [25] . The operational dimension of the building often addresses issues related to management, maintenance, operation and usage, and programming.
Recently, in state-of-the-art sustainable buildings, building operators and owners are also frequently expected to implement awareness and educational programs-these usually entail tours and presentations that describe the sustainability features of their building to the public [85, 86] .
It is important to note that the specific dynamics of each IDP team depends on the planning and design model followed and on the decision-making process adopted. In some projects, simpler, more flexible and more inclusive processes are used which could provide stronger connections with the objectives of sustainable development [48, 58, 62] . Thus, even in an IDP context, the main pillars of building design can still be considered architectural, engineering, or operational in nature.
Various theoretical models and approaches are available to measure or assess the level of sustainability or its integration in products, services or designs [87] [88] [89] [90] [91] . In his seminal publications, Brezet [92, 93] proposed one of the most used theoretical models for categorizing the levels of sustainable design, (what at that time was commonly known as eco-design). He proposed 4 distinct levels: (1) product improvements, (2) product redesign, (3) functional innovation, and (4) system innovation.
In their article published in 2001, Fletcher and Goggin [94] divide eco-design approaches into 3 distinct categories: (1) product-focused: an approach which focuses on improving the efficiency of existing product and services; (2) results-focused: an approach focused on producing the same outcome or result in different, more sustainable manner; and
(3) needs-focused: an approach which questions the need to be fulfilled and its mode of fulfilment. Cucuzzella, by using the work of Dewberry [89] [90] [91] , Brezet [93] and Fletcher and Goggin [94] , proposes to combine Brezet's first 2 levels into what can be considered a product optimization stages, and the last two levels into innovation-based stages [95] . Thus, it can be understood that by increasing the integration of sustainability in a design requires an increased level of innovation. Bhamra [87] further defines this by distinguishing the two basic levels of sustainable design:
(1) incremental, where environmental and sustainability issues are J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010
considered as technical problems that should be solved using technology, efficiency, optimization; and (2) innovative, where sustainability issues are used as the driver for new and more radical concept development that can be approached by marrying culture, technology, nature and creativity.
In the field of building design, the incremental approaches have been usually linked to the use of sustainability assessment tools-which are rooted in an optimization and eco-efficiency mode of reasoning [6, 8, 48, 53, 63, 96] . By combining the theoretical models presented, 4 levels of sustainability integration in buildings can be proposed:
(1) not considered, (2) following available standard practice (i.e., where a specific issue is considered based on current standard practice),
(3) incremental improvement rooted in optimization and efficiency (i.e., rooted in current modes of design and assessment), (4) innovative (i.e., where the design shows signs of functional or system innovations by moving beyond optimization strategies).
Sustainable Design Approaches
Instead of an incontestable approach to sustainability, which ignores local knowledge along with social, economic and ecologic realities, scholars suggest to understand approaches to sustainability as design logics [97, 98] -where logic can be defined as a group of ideas or concepts, which give meaning to social and physical reality, that can be produced and reproduced, and that can develop through practice [99, 100] . As such, and based on Schön's ideas, sustainability could be perceived as an emergent property of design thinking through reflection-in-action [44, [101] [102] [103] . Nelson and Stolterman highlight that design enables the creation of objects which reflect the conditions the world "ought to be" by enabling human intentions to reshape the world [104] . For the authors, designers create the "real" world through their endeavours by materializing the sought-after state of the world that the involved parties desire. Jean-Pierre Boutinet places projects in the "partially determined" mode of anticipation [105] ; for him, the project is an anticipation of the desired future [105] . In the context of IDP in building design, this sought after state should encompass the collective desires of the stakeholders and design team [26, 80] . The 2030 Agenda, although not often considered as a design project, shares a number of commonalities with projects and design: it presents an outlook for the desired future (i.e., what the world ought to be) which was imagined through an inclusive participatory process [22] . In fact, the agenda reflects the four characteristics of projects proposed by Boutinet: (1) a global approach that is beyond the sum of its objectives, (2) a singular approach that seeks original responses to specific situations, (3) a tool for dealing with complexity and uncertainty, and (4) an open system (System in this context is used to refer to system thinking approaches [106] [107] [108] ) that allows for modifications [105] .
Boutinet proposes to analyze projects based on their motivational (technic vs existential) and anthropological (collective vs. individualistic) J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 nature [105, 109, 110] . The motivational axis of Boutinet's map reflects a common tension in building project between social consideration and technological integration-one that has been also explored by Guy and Farmer [97] . Fry proposes the notion of "futuring" for rethinking sustainability in building projects [111] . For Fry, futuring is a re-directive practice that is tuned towards helping sustain humanity, the planet and other species-an approach that is future driven [111] . On the other hand, Fisher calls for rethinking our efficient connected mode of living and to replace them by a more vernacular model that is inherently more resilient-an approach that is history driven [112] . He sees a need for using indigenous talent and practices, local materials, along with traditional and cultural principles in order to succeed in building cohesive communities and to re-connect with nature [112] . Table 1 summarizes the key models presented in the literature review and their relevance to the methodology of this paper. 
Concluding Remarks of Literature Review
The Table 1 ). The methodology section presents how the integration and design literature was used for constructing the analytical tools for this research.
METHODOLOGY

Mapping the Integration of SDGs in Building Projects
As reviewed in the previous section, the analytical map ( Figure 1) proposed for assessing the integration of the SDGs in building projects is structured around the three fields (axes) which are usually considered in the IDP (namely, Architecture, Engineering and Operations) [26, 80] . By J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010
using the levels of integration presented from the available literature [12] , the map proposes 4 distinct levels of integration for each of the three axes:
• Level 3: Innovative integration: This highest-level of integration entails developing innovative approaches to tackle the specific SDG topic in the design and planning for the project;
• Level 2: Beyond precedents: This level entails augmenting the available approaches and standards to the SDG topic-i.e., using the criteria of existing approaches or tools while refining them or surpassing their performance requirements;
• Level 1: Standard or precedent driven: This level of integration entails using and depending on the criteria in available examples and standards for addressing a specific topic;
• Level 0: Not Integrated: Since each of the goals' integration will be analyzed for each of the 3 axes, some goals might only be integrated into one dimension of the project-making them not integrated on the other axes (i.e., integrated at level 1).
Figure 1.
Proposed mapping tool for evaluating the SDG integration in building projects.
Since SDG 11 (make cities and human settlements inclusive, safe, resilient and sustainable) has been cited as one of the most relevant to the construction industry [63, 77, 113] , it can be used as an illustrative example for these different levels of integration across the 3 axes. Within SDG 11, the most relevant targets to building projects include: target 11.4
(protecting cultural and natural heritage), target 11.6 (reducing per capita impact of cities-specific attention to air quality and waste management), axis can be understood in the context of buildings as the design character moving from human to product-focused [105, 110] . Human-focused approaches place the users, society and communities at their core (i.e., focusing their attention on providing people with opportunities through design), while product-focused approaches are concerned with technologies, products and the materiality of the project (i.e., focusing on integrating and improving on the material products). Additionally, the two concepts that Fry and Fisher [112, 115] present could be used to as the second axis of the analytical map: what could be understood as the design inspiration moving from history to future driven approaches [111, 112, 116] .
History driven approaches are inspired by the traditional and historical ways of doing things and the intent to return to an earlier and more sustainable state (i.e., inspired by how people traditionally used to live, interact together and with nature, build, or use spaces) while future driven approaches aim at innovating new ways by using contemporary tools and systems and to create new states which could be more sustainable (i.e., inspired by the possibility of creating new ways for people to live, interact together and with nature, built or use spaces). Figure 2 presents the resulting map. internal conflicts or tensions) as well as the team's specific composition (i.e., small, made of researchers, practitioners and students), the researchers used a simple survey and collective group discussions as methods for collecting the data. Collective discussions are considered an appropriate method for decision making within the IDP since, as a dialectic method, it is able to reveal and resolve dissensus within the team [84, 121] . Table 3 details the specific methods used for each of the steps proposed in the methodology. Table 3 . Methods used in this research to apply the methodology steps proposed.
Methodology Step Method
Selection of relevant SDGs Collective group discussion moderated by researchers [26, 80, 121] Assessment of the level of SDGs integration Survey-quantitative assessment supported with open-ended comments [122, 123] Validating assessment results Collective group discussion moderated by researchers [26, 80, 121] Identifying design features Collective group discussion moderated by researchers [26, 80, 121] and knowledge gained through the design charettes (as available in the meeting minutes and charette presentations)
Identifying design approaches Knowledge gained through the design charettes (as available in the meeting minutes and charette presentations)-analysis conducted similar to [83] Case Study Description: The UQROP Interpretation Center in
Saint-Jude, Quebec
In order to illustrate, test and validate the proposed method, this paper uses a case study for a high-performance bird interpretation center for 
Compiled overall integration level assessment (8 SDGs)
The compiled overall level of integration assessment for each of the 8 goals is presented in Figure 5 . The average assessed integration for all the 8 SDGs was assessed to be 1.9-suggesting that the design moves beyond the available standards and criteria. The average integration levels for J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 SDG 6, SDG 7, SDG 9, and SDG 17 were assessed to be 2 or above-with SDG 7 (energy) assessed to be the most integrated in the project (these 4 highly integrated goals will be used for the detailed analysis in the next section of the paper). By comparing the overall assessment completed by each of the three groups, several observations can be made. However, the integrated design team identified that these differences are J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 useful within the IDP in order to further develop the project (in subsequent phases beyond the schematic design) and align the collective goals of the different stakeholders. While these variations might be seen as limiting the applicability of the results beyond the specific project, the goal of the assessment process proposed in this paper is to assist the project team in addressing the SDG topics and reflecting on the relevance of their design approaches to the 2030 Agenda. Figure 6 presents the compiled overall integration level assessment as rated by each group of responders. Figure 6 . Compiled overall integration level assessment for the 8 selected SDGs as rated by each group of responders-red borders highlight the goals which were assessed by the team to have an integration level of 2 or above.
Axis based integration level assessment (4 SDGs)
When analyzing the results of the survey based on their distribution across the 3 axes of the map (Figure 1) , the assessment reveals that most of the integration for the 4 SDGs (highlighted in grey in Figure 5 ) was achieved through the engineering axis. For SDG 6 the engineering integration was assessed to be 2.2; 2.6 for SDG 7; and 2.3 for SDG. However, for SDG 17 (partnership), the results indicated that the highest integration was achieved through the architectural axis-with an average of 2.1.
Overall, the team evaluated that the least integration was achieved through the operation of the building. These details can be seen in Figure   7 . 
Building Design Features and Sustainable Design Visions
In order to identify the specific building design features and elements which contributed to the integration of the SDGs, the results of the survey were discussed during the team's charettes. Table 4 presents a list of the building-related features specific to each of the 8 SDGs selected.
Additionally, Table 4 also presents the analysis of the dominant SDVs J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 related to each of these 8 SDGs-which are mapped in Figure 11 . Overall, most of the major design features were found to be technical, technological and product-focused. This focus was justified by the technical nature of the project-as a high-performance energy-positive construction. The overall approach for the project was found to be presenting a future driven vision in relation to the SDGs. As seen in Figure   11 SDGs-larger icons are used for the goals which were assessed to be most integrated into the project (level 2 and up). For the water and sanitation goal (SDG 6), the highest integration was assessed to be achieved through engineering and operation and was realized by a number of key features. A) Composting toilets. One of the first application of composting toilets in an institutional building in Quebec.
SDG Building Design Features SDVs
This required devising a system that fits the intuitional nature of the J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 project, and solving some architectural, engineering, and operational issues. The UQROP plans to use the compost generated for landscaping purposes. B) Synergies between site waste management, geothermal and firefighting requirements. To reduce water demand and waste the team explored key synergies between the water storage systems in the project to strategically use them for heat storage. For SDG 17, the team cited the unique project's IDP as the key for the partnership topic. The project is one of the first buildings to fully integrate practitioners, researchers, students and affiliates to government research agencies (private-academic-public partnership-non-governmental organization) within the integrated design team. Additionally, the expanded team membership in the schematic phase was also a key for setting a model for collaborative design effort for future high-performance buildings. The coherence in the design team-positively geared toward innovation and meaningful engagement-was also cited as a unique element in this project. Finally, for the topics of innovation and infrastructure sustainable development goal (SDG 9), the team mainly cited the integrated energy solutions (including the features covered in the water and energy and the links between them) as the key innovation in the project. Additionally, hybrid ventilation along with the activities and programming of the building (i.e., educational activities and installations) were cited as key innovations.
Discussion
The findings of this research provide important insights regarding the potential application of the 2030 agenda in the design of buildings. Specifically, the case of the UQROP illustrates the potential for the integration of at least 8 SDGs and the deep integration of 4 SDGs in the predesign phase of the project. The mapping of the SDVs (presented in Figure  11 ) indicates the variety of design approaches which were used to address these goals. It is important to note that the qualitative tool and assessment proposed (through the two maps presented in this research) do not aim to replace formal quantitative assessment methods available for the building sector (such as credit-based tools, energy codes, green building standards) or the tourism industry (such as those provided by the world tourism organization or the global sustainable tourism council). These quantitative tools could and should be used by design teams while considering the synergies between their criteria and the SDGs. Additionally, consultants for sustainable tourism and environmental tourism practices could be included in the subsequent phases of the project in order to optimize and improve the practices of the UQROP.
When comparing the methodology and results presented in this paper with the available research and literature, two key differences appear.
(1) The available literature which explores the links between sustainable (or green) buildings and the SDGs use the current building practices and rating systems as the basis of their analysis [23, 24] . Alawneh J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 et al. were able to find that the current practices and criteria in the design of non-residential buildings-through quantitative indicators-can contribute to the SDGs; they specifically found direct links to 9 of the 17 SDGs (Table 5 compares their findings with the connections made to the UQROP case). What is important to highlight, however, is that the 8 SDGs selected for the UQROP case intersect with the ones proposed by Alawneh et al. [23, 24] and the World Green Building Council [125] -with the exception of SDG 4. However, and in spite of the similarity in findings, the main difference between this research and other available research lies in the approach followed. As illustrated by Wackernagel [126] in the case of the SDG index, the SDG indicators with available data do not encompass all the topics of the agenda and leave some of the most urgent problems unaddressed. The qualitative approach proposed in the paper (through the 2 analytical maps) uses the SDGs as its underpinning and is focused on deeply incorporating the agenda in the design process-rather than using it as a method for assessment. This approach enables building designers to openly discuss and integrate the SDGs and to analyze the potential connections and synergies between their buildings and the SDGs [26] in the early design phases (i.e., the ideation and pre-schematic phase). It also removes the risk of credit optimization approaches to the 2030 Agendawhich are commonly used with available building certifications [30, 48, 127] . Said otherwise, connecting available building assessment criteria with the SDGs would mean that all projects addressing those common criteria are also addressing the SDGs-even if unintentionally. The tools proposed in this research aim to raise awareness around the 2030 Agenda-its topics and targets-and to address the agenda through innovation. It is important to note that Alawneh et al.'s [23, 24] method and findings, which are highly centred on measurable indicators and existing credit criteria, can be used in later project phases (i.e., following the schematic phase) to quantify the contribution of the building to the selected SDGs. However, it is important to note that based on the 4 levels of integration proposed in this research only targeting LEED credits requirements (as proposed in [24] ) would result in a level 1 integration of the goals.
(2) Comparing the previous research findings regarding the contribution of buildings to the SDGs with the potential links presented in Appendix 1 shows that many goals remain unexplored. Other research, which focused on healthcare, energy and even urban ecosystems, was able to explore the relations between these particular sectors and the 2030 Agenda on a comprehensive level. Common to their findings is the broad connections, synergies and trade-offs across all the 17 SDGs-highlighting the potential of each sector, strategy, project or plan to address any of the goals [12, 71, 75, 128, 129] . The design questions and links presented in Appendix 1 could be used as a starting point for researchers to explore the broad interactions and synergies between construction and the 2030 agenda.
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LIMITATIONS AND FUTURE RESEARCH
This study presents several limitations due to (1) the assumptions used in the development of the analysis maps; (2) the methods deployed, and (3) the specific characteristics of the case study used. One of the assumptions used in the study is the disconnect of the current planning and design process from the sustainable development objectives. Although the current prevailing practices do consider certain environmental, social and economic factors in the design, the researchers were unable to find theoretical or practical models which have sustainable development, in its broad definition, as their core objective (as opposed to cost, energy, or sustainability credits optimization objectives)-this assumption is supported by the work of [43, 51, [58] [59] [60] [61] [62] [63] [64] . Additionally, this research does not explicitly compare, analyze or map the interaction between these rating and certification tools and the SDGs-thus not highlighting the possible synergies between the 2030 Agenda and the green building rating tools. Authors assumed the familiarity of building design teams with the specific systems and codes they wish to implement and considered this mapping beyond the scope of this paper. The methods of this research also present a number of limitations. Due to the specific nature of the case study (i.e., focused on the early design phase of the project) and the composition of the integrated design team (i.e., made of a group with dissimilar expertise between students and practitioners, and roles between designers and researchers), this research only used one survey and collective group discussions as a mean for gathering and validating data. This method results in limitation due to the divergence in the data collected. It also limits the validity of the results to the specific case studied. However, it is important to note that the case study is mainly utilized to test the applicability of the proposed methodology in a real-life context in order to help guide practitioners in its implementation and to present its visual outcomes. The number of responders-which constituted all the design team excluding the authors-was beyond the control of the authors. The responses of the UQROP design team regarding the level of integration of the SDGs in the project are not globally applicable ratings and do not constitute an exhaustive best practice reference guide. While the restrictions on the validity of the results beyond the specific project might be seen as a limitation, the collective discussion revealed that the J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 differences in the assessment to be important in improving the design in subsequent phases.
Future research should focus on exploring the tools required to incorporate the 2030 Agenda at the different design phases of projectsincluding the post-occupancy phase-by soliciting assessments from the users of buildings which integrated the SDGs in their design. Future research should overcome some of the limitations reported in this study by providing clear examples or references that can help the design team members in the assessment process. Additionally, practitioners and design teams should utilize the maps proposed in this paper to analyze building projects with different goals and missions-such as projects that have clear social or cultural missions or that have a community development focus. Additionally, by reassessing the integration of the SDGs achieved through some of the approaches used in the UQROP project (such as the BIPVT system or synergies in water storage and demand) potential integration level benchmarks could be established for different building elements. This future analysis and research, which would use methods to validate data across multiple case studies (such as the Delphi method), could help identify new building design features that are specifically relevant to each of the 17 different SDG. In turn, a practical reference for SDGs building design can be compiled and made available. Additionally, another line of research should focus on mapping and clarifying the direct and indirect links between the SDGs and the mainstream certification, assessment tools and green building codes globally. Finally, the possible application of the SDVs map could be explored beyond the building IDP; its use could be tested in the analysis of projects in the context of design competition on the local, national or international levels [130] [131] [132] ; and in the development of strategies or plans at the institutional level [12] .
CONCLUSIONS
With the rise of the 2030 Agenda as a unifying framework for sustainability, the building sector has been struggling to fully incorporate its goals and targets. Based on the review of the recent literature, the current incorporation challenges were traced back to the focus on existing environmental assessment criteria rather than on the possible synergies between buildings the SDGs. The integrated design process, which has become common in sustainable building projects, was perceived as the most appropriate setting for addressing these gaps. This paper developed and tested mapping tools which analyze (1) the integration of SDGs in building projects, and (2) the design approaches to the SDG topics-named sustainable design visions (SDVs). The first tool was designed based on the distinction between the architectural, engineering and operational concerns, which is seen in the IDP literature [25, 26] , and on the need to distinguish between meeting already established criteria (i.e., standardbased) and innovative approaches [12] . The second tool was constructed based on the work of Fry, Fisher and Boutinet [105, 111, 112] and aims to J Sustain Res. 2019;1:e190010. https://doi.org/10.20900/jsr20190010 assess the character of the design approach (between product and humanfocused) and its inspiration (history vs future driven). In order to further facilitate the integration and use of the 2030 Agenda in building design, a comprehensive list of the 17 SDGs was created which incorporates design questions and presents building-specific elements extracted from the 2030 Agenda. Additionally, an overall process for the use of these two tools was proposed.
To test the applicability of these tools in building projects, the new UQROP bird interpretation center in Saint-Jude Quebec was used as a case study. This new building aims at being state-of-the-art energy positive and low carbon facility which will host activities focused on natural heritage protection and sustainability education. The researchers were directly involved in the project within an expanded integrated design team made of more than 20 researchers, students and practitioners. For the UQROP case, 8 of the 17 SDGs were identified as relevant topics of focus. With the help of a survey, the design team rated the integration of the 8 goals to be above 1-indicating a move beyond current standards. Through the openended comments and collective discussion in the design charrettes, the specific building design features for each of the 8 goals were identified. The design visions regarding the project's highly integrated SDGs were found to be mainly product and technology-focused and future driven. When comparing the methods and findings of this paper with the available literature, it was clear that they are better geared towards the ideation and early design phases of building projects. Additionally, the approach to the SDGs proposed in this research echoed that which was used by researchers outside the field of construction and buildings [12, 71, 75, 128, 129] .
This paper aims to bridge integrated building design with the broader sustainable development goals as presented in the agenda 2030 of the United Nations [15] . To achieve this, the SDGs were localized to the specific project and building design features level. This research and the analytical tools it presents bring forth important insights for architects and design teams regarding the use of SDGs as a framework for integrating and analyzing the sustainability in buildings. This research contributes directly to the theory and practice of sustainable building design and construction by presenting insights into the possible local and case-specific applications of the 2030 Agenda. The research also provides important practical tools that could inform private and public building design and construction practices.
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